UNH Researcher to
Develop New Gene
Editing Tools
Tools Could Advance Global Efforts to Decontaminate Soil,
Reduce Pollution, Stabilize Soil
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Lou Tisa
A researcher at the University of New Hampshire has received a USDA grant to develop
new gene editing tools that could help scientists unravel how certain bacteria—which
were
previously understudied—promote growth in plants and protect them from environment
stress. The tools are a critical step in better understanding the dynamics of bacteriaplant interactions that benefit plants and crops, and could advance global efforts to
clean contaminated soils, reduce pollution, and tolerate salt in soil.
New Hampshire Agricultural Experiment Station researcher Louis S. Tisa, professor of
microbiology and genetics, has received a grant for $283,550, to develop tools using
CRISPR-Cas9 for gene editing in Frankia. Frankia is a nitrogen-fixing actinobacteria
that lives in soil and grows in the roots of a diverse group of woody plants, called
actinorhizal plants. These plants—including alder, bayberry, and sweet fern—are found
worldwide and are economically significant with respect to land reclamation,
reforestation, bioremediation of contaminated environmental sites, pollution reduction,
soil stabilization, fuel, and as a food source for animals.

Frankia supplies nitrogen to these woody plants, allowing them to better cope in soils
with lower nitrogen levels. The bacteria live in the nodules of plant roots and help the
plants survive and thrive under harsh environmental conditions, such as heavy metals
and salty soils. Because actinorhizal plants are found worldwide, the
relationship between Frankia and these woody plants represents an important part of
the nitrogen fixation budget of the planet.
Ideally, actinobacteria like Frankia could be genetically modified to optimize the mutually
beneficial relationship between bacteria and plants, which could lead to stronger plant
growth in marginal soils and lower reliance on synthetic nitrogen fertilizer products.
However, these types of bacteria are "intractable" and, so far, have been difficult to
manipulate genetically. Tisa aims to use CRISPR-Cas9 technology to overcome the
genetic manipulation challenge to better understand the bacteria's important role in
supporting actinorhizal plants and ability to communicate with their host plant.
“Establishing gene editing technology is a major step in manipulating these important
beneficial plant-associated microbes that have been considered genetically intractable
and understudied. These tools are necessary to provide a greater understanding of the
plant-microbe interactions and may be extended to other microbes for a variety of
crops,” Tisa said.
“The discovery of gene editing approaches with these genetically difficult microbes also
could have broader implications and advance biotechnology technologies that can be
used in agriculturally important microorganisms that are associated with plants,” he
said.
This project builds on Tisa’s long-supported experiment station research as well as
previous large grants from the USDA. This material is based upon work supported by
the NH Agricultural Experiment Station, through joint funding of the National Institute of
Food and Agriculture, U.S. Department of Agriculture, under award
number 1019869 and 1022255, and the state of New Hampshire.
Founded in 1887, the NH Agricultural Experiment Station at the UNH College of Life
Sciences and Agriculture is UNH’s original research center and an elemental
component of New Hampshire's land-grant university heritage and mission. We steward
federal and state funding, including support from the USDA National Institute of Food
and Agriculture, to provide unbiased and objective research concerning diverse aspects
of sustainable agriculture and foods, aquaculture, forest management, and related
wildlife, natural resources and rural community topics. We maintain the Woodman and
Kingman agronomy and horticultural research farms, the Macfarlane Research
Greenhouses, the Fairchild Dairy Teaching and Research Center, and the Organic
Dairy Research Farm. Additional properties also provide forage, forests and woodlands
in direct support to research, teaching, and outreach.
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